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SUMMARY OF CHANGES 

The followin,: changes have been made to SID 62-52, dated 28 F e b r u a r y  
1962, to make this revision, dated 15 May 1962. 
made in accordance with NASA le t te r  to Mr.  John Paup, dated 21 March 1962. 

The changes have been 

L_ -. 
t 

F 
i 

TABLE I. 

e been changed t o  "Max qtt and Max q Abort" 
first column, the w3rd,  ItEntry" has  

In the second column, the word ,  "Time" 
'I, and the as te r i sked  explanatory note h a s  

In the PO column, the numbers t'14. 5l '  and r11.4.41' have been added. 
replaced the nuxfibors "14.7" and 1'14.7't respectively. 

~- . _  _ _  

ve been changed to "Max q'' and "Max q 
o in the f i r s t  column, the word, I 'Entry' '  has 
n the second column the word, "Time" 
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1. SCOPE 

1. 1 Scope. - This specification covers  the performance and interface 
requirements  of the Command Module of the Apollo Spacecraft. 
Coinniand Module shall  house and sl;pport a three  man c r e w  and s h l l  
s e r v e  as the Spacecraft  command center ,  

The 

2. APPLICABLE DOCUMENTS 

2, 1 General - The following documents form a par t  of this -*, 
spec i  

~ 

I Government Documents 

MIL- Q-9858 Oxdi ty  Control System Requirements,  
dated 9 April 1959 

System Ccntractcrrs, dated 15 I h c e r i i b . r  
I 1061 

No;*tk American Aviatim, Inc. , Space and Information Sysi ;: ,E 
-_- - - I - -- 

- 

SID 62-51 

SIE 62-53 

SID 62-57 

SID 62-65 

SID 62-76 

SID 62-78 

SID 62-8 1 

Spa c e c raf t  P e r f o r ma nc t: Sp e c i f  ic  a t i  0 A, 

dated 28 .Februzry 1962 

GSE Performance  and  h t e r f a c e  
Specification, dated 28 February 1962 

Des ig n C r i te  r i a  Sp e cif i c a t i on, dated 
28 February  1962 

GOSS Per formance  and Interface 
Specification, dated 2 8  February  1962 

Parachute  Recovery (Ea r th  Landing) 
Sys tern Per formance  Specification 

Crew Systems Per formance  Specification 

P 
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SID 62-82 

SIT) 62-83  

SID 62-84 

SID 62-85 

SID 62-88 

Environmental Control System P e r -  
f or manc e Specific at ion 

Electr ical  Power System Per formance  
Spec if  i cation 

Navigation and Guidance Subsystem 
Specification 

Stabilization and Control Subsystem 
Specification . .  , 

~- 

Communi cations and Instrumentation 
Pe r fo rmance  Specification 

Launch Escape System Per formance  
Specification 

General;ftequirements-for Prepa ra t ion  
..t. , __ 

f o r  Delivery of Apollo Airborne Equip- 
ment  

3. 

lo  Spacecraft  shal l  be composed of 
separable  module6 as descr ibed in Specification SID 62-51, Spacecraft  

shall include a recoverable  Command hlodule which shall remain  es- 
sent ia l ly  unchanged f o r  all Apollo missions.  
functions shal l  be exerc ised  f rom the Command Module. 

Pcrfarmanct Specificatic-? zzd i!>:stratcc! iz F i g ~ r e  l .  sFZCeCLu; 

All  crew-init iated control 
The Command 

Module, ae  far a6 pract icable ,  shall  contain the Spacecraft  communication, 
navigation, guidance, control,  computing, and display equipment. Other 
equipment required during nominal and/ o r  emergency landing phases  
sha l l  a l so  be included in  the Command Module. 

3. 2 Performance  Character is t ics .  - The performance of the 
Command Module shall  be as specified herein and i n  the Spacecraft  
pe r fo rmance  Specification, SID 62-51, under the conditions s e t  for th  in  
the Design Cr i te r ia  Specification, SID 62-65. 

3.2, 1 Crew Systems. - Crew Systems shall  be as descr ibed in 
Specification SID 62-81, Crew Systems Per formance  Specification. 

3.2.1.1 Couch. - Each crewman sha l l  be provided with a support  
couch with protection against  accelerat ion loads. Couches shall  be 

* I  

I <  
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constructed to  enable c rewmen to interchange positions. 
shal l  be easi ly  removable for  the purpose of preflight and inflight main- 
tenance. - 

All  couches 

3. 2. 1. 1. 1 Restraint .  - A rest raint  sys tem shall  be provided with 
each couch. The sys tem shall  allow the interchange of c rewmen with 
s imple attachment and adjustment for  comfort  and sizing. 
sys tem shal l  provide adequate res t ra int  for all nominal and emergency 
flight phases. 

The restraizit 

3. 2. 1. 1.2 Impact Attenuation. - Impact attenuation beyond that r e -  
quired to main€+in general Spacecraft integrity shall  be obtained through 

shock mitigation devices for the 'crew support and r e -  
~ ~- ~- - 

use  of d i s  
s t ra in t  e3 nt. 

3.2. 1. 1. 3 Vibration Attenuation. - Vibration attenuation beyond 
that required EO maintain general  Spacecraft  integrity shal l  be provided 
with each support  and r e s t r a in t  system. 
devices shall keep vibration loads t ransmi t ted  to the crew within tolerance 
limi-e mmrt 6- exer Ff &e nece =a r y-cont-r oT and mo n - 
i toring functions, 

Such vibration attenuation 

_ _  -- 

3.2.1:2 Pr ure Suits. - Pressure su i t s  shall be provided for  
ex t ra -  vehicular ~ ~ upe+atimss ~ ' and&u crew protection in  the event of cabin 
dec 

- 

3. 2. 1. 3 Sanitation. - 
3.2, 1. 3. 1 X u m m  Waste. - T'ne SpacecraTt shaii have a toilet fo r  

The collection sys tem shall  include coiiection of ur ine and fecal waste. 
means  for disinfecting human waste sufficiently to render  i t  ha rmless  
and unobjectionable to the crew. 

3.2. 1.3. 2 Personal  Hygiene. - The Spacecraft shal l  be equipped 
with facil i t ies fo r  shaving, dental cleansing, body cleansing, and deoder- 
izing. 

3.2. 1. 3. 3 Non-Human Waste. - The Spacecraft shall  have pro-  
visions for  handling of all  Qther waste such  as those f rom eating and p e r -  
s onal hygiene. 

3. 2. 1. 3. 4 Control of Infectious Germs.  - The Spacecraft sys tems 
operation shal l  provide means for  controlling infectious organisms which 
would have an unfavorable effect upon the crew members .  

, .  
" I "  

, , . -->. 
: .e_.. ,:, 

- 3 -  
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Figure 1. General Arrangement Earth Orbital, Circumlunar,  
and Lunar  Orbital Configuration 
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3. 2. 1 .  4 Food and Water. - 

3. 2. 1. 4. 1 Food. - All food shall be dehydrated, f reeze-dr ied ,  o r  
s imi la r  type that i s  reconstituted w i t l i  ~ a t e r  o r  does not need recon-  
stitution. 

P 

t 

3. 2. 1. 4. 2 Water. - Hot and cold mrater shall  be provided by the 
environmental control sys tem (ref paragraph 3 .  2. 8. 5). In addition, 
sufficient water  must  be on board at launch to  provide the 7 2  hour landing 
requirement  i n  event of ea r ly  abort. 

3. 2. 1. 5 Emergency equipment. - 
~ 

3.2.  1.5. 1 Survival Equipment. - Post-landing survival equipment 
shall  include one three  m a n  life raft, food, location aids ,  first aid 
equipment, and var ious accessor ies  necessary  to support the c rew outside 
the Spacecraft for  th ree  days in  any possible emergency landing area. 

3. 2. 1.5. 2 Personal  Parachutes.  - Each crewman shall  be equipped 
______. 

with a p e r s o n a l  parachute f o r  u s e  in the event that the Spacecraft landing 
sys tem malfunctions, cannot function, o r  cannot cope with local hazards.  
The personal  parachute  sha l l  be stowed i n  the back of the sea t  of each 
couch. 

~ 

The res t ra in t  harness  shall s e r v e  as  the parachute harness .  
- ~~ 

~~ ~ - - 

- - - ~ __ 
~~ 

3.2. 1 . 5  . - The Spacecraft shal l  be equipped 
with f i r s t  aid and preventive medicine i tems  f o r  coping with var ious human 
injur ies  and d isorders .  

3. Zi l e  5; 4 R-adiation Dosimeters. - Each crew member  shal l  be 
provided with an  accurate ,  simply read,  personal  dosimeter  system. 

3. 2. 1 .6  Medical Instrumentation. - 

3. 2. 1. 6. 1 Physiological hteasurernents. - Ultimate monitoring and 
te lemet ry  requirements  shall  be specified in  a la te r  revision of this 
specification, 

3. 2. 1. 6. 2 Extra-Vehicular Operations. - During lunar  exploration 
or  manned extra-vehicular p re s su re  suit operations,  information shall  
be t ransmit ted f rom the extra-vehicular suit and monitored within the 
Spacecraft. 

3.2.1 
creation. ( 

. 7 Recreation. - 
Ref. SID 62-81) 

Provisions shall  be made for C rew re- 

- 5 -  
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3. 2. 1.8 Sleeping. - Provisions shall  be made  for  one crewman a t  
a t ime to  s leep without undue distractioas.  

3. 2. 2 Communications and Instrumentation System. - The Com- -- 
munications and Instrumentation Systems shall  be as descr ibed in  
Specification SID 62-86 and s h a l l  consist of communications , ins t ru-  
mentation, and data sys tems.  Flexibility for  incorporation of future 
additions or modifications shall  be s t r e s s e d  throughout the design and as- 
sembly  of the sys tem,  

3.2.2.1 Communications System. - The Command Module Com- 
munications System shall provide the following functions : 

fa) Two-way voice communication between crew members and 
the ground stations 

(b) Keliabiie tracking signais in  the near  ea r th  phase of the 
flight 

(d)  Spacecraft to  ground data t ransrnis  sion 

Pm~&__cPmmunica t ior~  provided for  internal and external  
two-t#a-9'wtrTce - - 

- 
-- _ _ _ _  

3. 2. 2. 2 Instrumentation System. - 'The Instrumentation System shall  
detect, rpe2s*jre, 35.3 + i s ~ ] ? - r  ? ! I  nar2nTetorq v-Pniilred h 7 r  the rreur for 

I )  

monitoring and evaluating the integrity and tsrivirorirrieiii of the Spacecraft  
and per formance  of Spacecraf t  systems. 
following : 

The sys t em shall  provide the 

(a)  Displays and controls to enable the crew to monitor and 
contr ol the Spacecraft sys t ems  

(b) Data for  t ransmission to ear th ,  and information for  abor t  
decision, a s  required 

( c )  Recording equipment for te lemet ry  and voice information 

(d )  Photographic equipment for  internal  and external u s e  

( e )  A telescope for lunar surface and celestial  body studies 

- 6 -  
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( f )  In-flight-test instrumentation to provide the crew a g r o s s  
indication of the go-no-go condition of the Spacecraft  cri t ical  
sys tems.  

( g )  Television for  monitoring internal and external scenes  for 
rea l  t ime viewing on board and at ea r th  stations.  

3. 2. 3 Navigation and Guidance System. - The Navigation and 
Guidance System as described i n  Specification SID 62-84, shal l  provide: 

(a) A p r i m a r y  Spacecraft attitude re ference  

4 

L- 

c 
r' 
i 

P 
t 

(b) A p r i m a r y  position and velocity resolving display, and 
control function 

( c )  Guidance predictions based on information comptitationw 

(d)  Prelaunch checkout function 

z- 4 Stab - ~ . .  i l ization and Control System. - The Stabilization and 
Control System, as descr ibed i n  SID 62-85,  shall provide: 

(a)  Manual and automatic on-off control of command and ser-  
- v  *---action control engine 

(b) Manual and automatic p,>sitioning control fo r  the giniballed 
engines of the Service ai;d Lunar L a n d i n g  Modules pro-  
pui sion s ya iems. 

( c )  Manual and automatic on-off thrust  control of the Service 
propulsion engine( 6 ) .  

(d)  Manual and automatic thrott le control of the Lunar Landing 
Module thrust  systems.  

( e )  Launch escape  sys tem control. 

( f )  Standby iner t ia l  reference system. 

( g )  Output signals f o r  displa); o f  vehicle angular attitudes and 
ra tes .  

3 .  2. 5 Launch Escape System. - 1 h e  Coninland Moduie shall  be p ro -  
vided n-ith a Launch Escape System as  d e s c r i b e d  i n  Specifications SID 6 2 -  
5 1 ,  Spacecraft  Per formance  Specification, a n d  SID 62-88 ,  Launch Escape 

- 7 -  

SID 62-52 

. I  



. .  

System Performance Spec-ification, : tnd 1 ( ~ (  a t e d  a5 shov n i n  F ig t i re  1 .  
Launch Escape System shall  s e p a r a t e  and t ranslate  t h e  Conlniand Module 
f rom the Launch Vehicle i n  t h e  eve i i t  01 fa i lur t .  o r  ii~iiiiilient failure of the 
Launch Vehicle during all  atiilospht~rlc 1,hases. The p c ~  rtorniance of the 
launch escape sys tem shall be dir-tatecl b), c re\\ sa fe ty  ~ t . q u i r e m e i ~ t s  and 
the s t ruc tura l  capability of the C;onlnland hfodi i le  t u  resisi  overpressures  
due to Launch Vehicle explosion. 'Tile crev- sustdi~led ac.celeration limit 
of 20 g shall not be exceeded. 

The 

3. 2. 5 .  1 Escape System Jettison. - F o r  normal flight, the launch 
escape motor  is used fo r  tower jettison. 
abor t  condition, the launch escape motor is used for  Command Module 
separat ion and the tower jettison motor is used to jett ison the tower. 

F o r  a launch pad o r  a tmospheric  

3.2.6 Reaztion Control System. - The Command Module reaction 
control sys tem is required for attitude control subsequent to separat ion 
f r o m  the Service Module. The reaction je t s ,  upon receiving signals 
f r o m  the stabilization and control system, provide thrust  to rotate the Com- 
mand Module about t h ree  axes to perform ( 1 )  positioning p r io r  t o  r e -  
entry,  (2)  manuevering during re--entry, ( 3 )  stabilizatiori of the module 
during deployment of the landing system and (4) positioning of the module 
f o r  c o r r e c t  landing impdct attitude. 
r e t u r n  the Command Module from all phases of flight including pad and 
launc - - - - - - - __ 

. - ____ _ _ _ _ - ~  - 

The system i s  required to safely 

_ _  
- 

3. 2. 7 Electrical Power System. - The Electr ical  Power System of 
the Spacecraft  shall be as described i n  Specification SID 62-83,  Electrical  
power  System P'erlormance Specitication. 
condition, and distribute all  e lectr ical  power required by the Spacecraft 
for  the full duration of the mission, including the post landing recovery 
period. 

I he sys tem shal l  supply, 

3. 2. 7. 1 Major Functions. - The Electrical  Power System shall 
be composed of the following functional divisions: 

(a)  P r i m a r y  power shall be supplied by a fuel cell  sys tem 
located within the Service Module (ref  
53) 

Specification SID 62-  

(b) Zinc-Silver oxide pr imary type bat ter ies  located within the 
Command Module shall provide p r imary  power during the 
re-entry phase and supplerrient the fuel cell sys tem during 
peak load in the emergency operating mode. 

I 
-1 

i 
I 

- 8 -  
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( c )  A separa te  zinc-silver oxide p r i m a r y  type bat tery shal l  
provide e lec t r ica l  power to  the recovery  system during the 
72 hour recovery  period. 

(d )  Static inversion devices shal l  provide the a - c  power r e -  
quired by the Spacecraft sys t ems .  

( e )  The Electr ical  Power System shall  include display and 
control panels and a subsys tem for  distribution of generated 
power to  e lectr ical  loads. 

3.2.8 Environmental Control System. - The Environmental Control 
System shall control t he  tempera ture  and a tmosphere  i n  the Command 
Module f o r  crew and equipment. 
ment sha l l  be as deecr ibed in Specification SID 62-82, Environmental 
Control System Per fo rmance  Specification. 
are included i n  the Service Module (ref The sys t em sha l l  
control the  following conditions i n  the Command Module: 

Environmental  Control System equip- 

I 

I 
Major portions of the s y s t e m  

SID 62-53). 

I 
_ _  Total cabin p r e s s u r e  (0 and N mix tu re )  

Relative humidity 

2 2 

Tempera ture  

Removal ut parricierr 

Noxious gas removal 

'---* :I 
.* ,:; 1 

' I  

3. 2. 8. 1 P r e s e u r e  Suit Circuit. - The p r e s s u r e  sui t  c i rcui t  sha l l  
automatically control the flow, p r e s s u r e ,  t empera tu re  and composition 
of the p r e s s u r e  euit gas. 
dividual p r e s s u r e  suits.  

Provision sha l l  be made  fo r  the use  of in-  

3. 2. 8. 2 Cooldnt Circuit. - A coolant c i rcu i t  sha l l  provide cooling 
of the  potable water ,  the pressure-su i t  a i r ,  the cabin air ,  and the Com- 
mand Module electronic equipment, during all miss ion  segments  except 
en t ry  and e a r t h  landii,;. 

3.2.8. 3 Cabin A i r  Loop. - The cabin air loop shall  provide a tmos -  
pher ic  control for  the Command Module during all phases  of the mis s ion  
including post-landing ventilation f o r  the cabin, using inflow and outflow 
snorkels. 

- 9 -  
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3. 2. 8. 4 Oxygen Supply. - 
come f r o m  the s torage sys tem in the Service Module. 
Command and Service Modules have separated,  a p re s su r i zed  gaseous 
oxygen supply located within the Command Module shal l  provide the r e -  
quired oxygen. 

The principal supply of oxygen shal l  
During entry,  a f te r  

3. 2.8. 5 Water Supply. - The water  supply subsystem shall  consist  
of two p a r t s :  ( a )  a waste  water  system, and (b)  a potable water  system. 
The principal source  of potable water is the electr ical  power sys tem fuel 
cells i n  the Service Module. 
adequate supply of potable water  to meet  the c rew's  needs following an 
immediate abort and following normal landing. 

The Command Module shall contain an 

1 '  

3.2,8,6 Air Lock Pressurizat ion.  - The air lock pressur iza t ion  
subsystem consists of provisions for (a) venting the air lock to space 
from inside the closed lock; (b) pressurizing the lock f rom inside the 
closed lock or inside the cabin; (c) connection of back packs to  the cryogenic 
oxygen supply; and (d) relief f r o m  excess  pressure .  

- -  _ _ ~  - - 

3.2.9 Earth-Landing System. - The Ear th  Landing System sha l l  be 
as descr ibed  in Specification SID 62-78 and shal l  include drogue chutes, 

c .  

landing parachutes  (or parawing), impact attenuation devices,  and post 
landing location ridr. 
menttaAer y , - m ~ & ~ u r n  dynamic pregsure  escape, and pad 
escape:  

The sys tem shall  sat isfy the following require-  

(a) Post -en t ry  Stabilization. - Stabilize the Command Module 

/ 

A 

F 

during post - entry de s 6 e nt 

(b) Velocity Control. - Reduce the ver t ical  velocity to a 
maximum of 30-feet p e r  second at an  altitude at 5000 feet. 

(e)  Impact Attenuation. - Reduce impact acceleration so  that 
neither the Command Module p r i m a r y  s t ruc ture  nor 
flotation is impaired. 
by the crew shal l  he provided by individual c rewman shock 
attenuation devices. 
Fo rces  as specified in SID 62-65  shall  not be exceeded for  
any landing regardless  of capsule orientation. 

Any fur ther  attenuation required 

The maximum emergency l imit  "g" 

( d )  Landing Area.  - Compatible with water  and land recoveries .  

10 - 

1. 
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3. 3 External Design Load Envelope. - The Command Module shall  
withstand the variable and simultaneous dynamic environments result ing - 
f r o m  normal  and emergency missions as defined herein: 

3. 3.1 P res su re .  - Command Module external p r e s s u r e s  under 
typical extreme conditions a r e  given in Table I. 

3. 3. 2 Temperature.  - Provision shall  be made to  prevent the 
outer  su r f ace  of the heat shield substructure from exceeding 
600 F. 
to  the ablation material. 1 

Provioion shal l  be made  to withstand the effects of l imited damage 
1 

, 

3.3. 3 Acceleration. - The load fac tors  to'which the Command 
Module ahall bc"mbjected under typical flight modes shal l  be as given in  
Table U. Simultaneous longitudinal and t r ansve r se  load application shall  
be considered. 

3. 3.4 Vibration. - The Command Module shal l  withstand the 
s t ruc tu ra l  vibration result ing f rom local response to  acoustic excitation 
and coiKclhent €lTgXt loads-of up to 20 g (s teep  re-entry) .  

3.3.5 Acoustic Noise. - The Command Module shal l  withstand all 
acoustic excitation from the time of booster engine ignition to  exit f r o m  

e of a tmospher ic  re -en t ry  to  ea r th  landing. 
nd-from 5 t o  10, 000 cps,  with overal l  

- 
- 

levels  between 145 to 163 db for  up to  2-1/2 minutes duration. 
tower engine operation will cause an acoustic level of 166 db for  a two 
aecand period. 

Escape 

3.4  Reliability. - The design goal for  reliability of the Command 
Module ahall  be .960. 

3. 5 Configuration Parameters .  - 
3. 5. 1 Geometric. - The basic external geometry of the Command 

The Module 
Module shal l  be established by aerodynamic and thermodynamic p e r -  
formance requirements ,  and shall be a s  shown i n  Figure 2. 
ehall be a symmetr ical ,  blunt body developing a hypersonic L/D of 
approximately 0. 50. 
hypersonic flight. 
center-of-gravity offset and roll control. 

The L / D  vector shall  be effectively modulated in  
The modulation shall  be achieved through a designed 

3. 5. 2 Weight. - Performance calculations shall  be premised  on 
a Command Module g ross  take-off weight of Dounds. 

u 

I 
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fl Table 2. Command Module, Limit Accelerations 
(Preliminary Information) 

+ Normal 

+ fatoral . 
Acceleration (G) 

AXIAL NORMAL LATERAL I Condition Time* 
- __ 

i 
2 
3 

t.18 
t17.2 
0 

-. 6 -. 6 -. 4 

.t. 25 

-. 3 
t. 3 
-8 .6  
0 
t8.6 

f2 
0 

-2 

+,. 3 
f .  3 
f. 2 

t2.2 .f. .25 

Msx qAbort € 
2 
3 
4 
5 

4-9 
-8 
-6 
+13 
-6 

t6.5 
t6.5 

+19 

t20 

t6 

f2 

Vacuum Abort 
Entry 

0 

-2.2 

t3 

f. 2 

f3 Lunar Touchdown 

* Selected time( e)  dur.ing respective 
condition when significant pressure 
pattern exists, 

- 13  9 
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3. 5. 3 Center-of-Gravity Management. - Consideration shall  be given 
to  the arrangement  of water  s tores  to  pe rmi t  center-of-gravity management. 
Alteration of crew positions shall be considered for  center-of-gravity 
management where orientation with respect  to  displays and controls is not 
limited. 

3. 5 .4  Ingress  and Egress  Hatches. - Three outward opening hatches 
shal l  be provided in the Command Module jus t  above the c rew's  heads. 
Windows fo r  maximum field of view shal l  be incorporated in  these hatches. 
The t h ree  hatches shall  provide the c rew with individual bailout o r  other  
typer of emergency e g r e s s  without interfering with each o ther ' s  activity. 
Normal  ing res s  and e g r e s s  fo r  the c rew and all onboard equipment in- 
stallation shall be through the center  hatch. 
for aerodynamic fairing and protection of the hatches f rom flight en- 
vironments.  

Provis ion shal l  be made  

3.5.5 Air-Lock. - The Command Module shall  incorporate  a n  air- 
lock fo r  c r ew ing res s  and eg res s  to  and f r o m  the Command Module i n  the 
environment of space  without loss  of cabin p re s su re .  

3 .5 .6  Docking Provision. - The Command Module shal l  include a 
docking device to  lock together the Command Module and another space-  
c ra f t  while i n  orbit. 

._ 

i d n t a .  - All  mechanical, fluid, e lectr ical ,  
and electronic interfaces  between the Command Module, Service Module, 
GOSS, and/or  GSE shall  per form the i r  par t icu lar  functions while main-  
taining compatible operatinn between portions of the respective system- 
without deleteriously affecting t t h e r  sys tems.  A prel iminary interface 
drawing ie  shown in Figure 3. 

3.6. 1 Service Module. - The umbilical  devices between the Com- 
mand and Service Modules shall  be disconnected immediately p r i o r  to  
physical  separat ion of the Command Module f r o m  the Service Module fo r  
any normal  o r  abort  mode. 

3. 6 .  1. 1 Electrical .  - The umbilical devices shall  connect the 
c i rcu i t ry  necessa ry  for  integration of sys tems which a r e  common to the 
Command Module and Service Module. Electronic signal charac te r i s t ics  
shall  be compatible between modules. 
controlled in  accordance with SID 62-65, Design Cr i te r ia  Specification. 
Launch Vehicle propulsion, control, and s t ruc tura l  abort  information 
shal l  be provided to the Command Module instrument  panel through this 
umbilical. 

Electro- interference shall  be 

- 14 - 
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3 .  6 .  3 Ground O p e r a t i o n a l  Suppor t  Sys te rn  (GOSS). - The comniun i -  
c a t i o n  s u b s y s t e w s  < ) f  I ! , ( >  Corliiiiaiid h111duIe s h a l l  b~ k . o i ~  pnt ib le  \t i th  GOSS 
f o r  a l l  p h a s e s  o f  f l i g l i t .  ( l i e f  5!1> 6 2 - 7 6 ,  G O S S  I ' e r f o r n i a n c e  a n d  In t c r -  
fa c e Spec 1 f l  c at 1 o 11 ) 

- 

3. 6. 4 E x t r a - i ' e h i c u l a r  Clperat ions.  - I w o  w a y  v o i c e  c o m n i u n i c a t i o n  
- - 

s h a l l  be ma in ta i r t , d  wi th  crexv n'icnlbers opcra t i : ig  e x t e r n a l  t o  t h e  C o m -  
m a n d  Module.  

3. 6. 5 G r o u n d  Support Equipmen t .  - ( K e f .  SID 62-57 ,  GSE Pe r -  
f o rrnance ___- W ~ r h c  e- ~ fkation)  ~- __ - 

- e - 
~ 

~ ~ 

~ 
~ 

3 .  6. 5. 1 Elec t r i c - a l .  - E-'rcivisioiis s h a l l  be m a d e  for  connec t ions  to 

(a )  Connec t ion  t o  t h e  I n - F l i g h t  Test a n d  Main tenance  System 
t h r o u g h  t h e  I F T & M  p r o g r a n i n i e r  a n d  c o n v e r t e r .  

(b )  Connec t ion  in to  the  Gominand Module  t o  Service Module 
u m b i l i c a l  cable by i n t e r p o s i n g  a n  a d a p t e r  f i t t ing  be tween  
t h e  two m a t i n g  h a l v e s  of the u m b i l i c a l  d i sconnec t .  

3.  6 .  5. 2 Mechan ica l .  - The  Conlniand Module d e s i g n  s h a l l  prolTide 
a t t a c h  po in t s  f o r  s u p p o r t  c r a d l e s ,  ho i s t ing  a d a p t e r s ,  t i e  dourn f i t t i ngs ,  a n d  
bra c e s t o  ni ai nt a i  i'i s ha 1 e t lu r i ng t r a n s p o 1- t a t i  ) i i  . 1'70 s it i o 11 i ndi c a t  o r s , s u c h 
as p r o t r a c t o r s ,  s h a l l  a t t a c h  t o  the riiodiile a n d  t r a n s m i t  d e g r e e  of mot ion  
of p r o p u l s i o n  e n g i n e s ,  i i t e n n a s ,  and  any o t h e r  m o t i o n  dev ices ,  Weighing 
a n d  a l ine rnen t  equiiiriie tl t  shall be  p rov ided .  

3 .  6 .  5. 3 Flu ids .  - The qrc>lind su l>por t  e q u i p m e n t  and C o m m a n d  
h lodule  f lu id  s y s t e m  i n t e r f a c e s  s h a l l  cons is t  o f  f luid f i l l  and  retlirii 

- 1 7  - 
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connections f o r  coolants, propeilants, he l iurn ,  f r - e o i L  alLd oxygen. These 
m a t e r i a l s ,  required for  proper  operation of the Spacecraft  sys ten is ,  
necessi ta te  c lean,  safe  a n d  reliable connection o f  the facil i ty l ines  to the 
Corriniand Module. The in te r face  of each sys tem shall  be s o  located that 
inherent sa fe ty  of equipment arid operating personnel f roni toxic a n d  
cor ros ive  e f fec ts  is provided. 
separa ted  shal l  be self-sealing. 

The couplers which niust be remotely 

4. QUALITY ASSURANCE PROVISIONS 

4. 1 General. - The requirements  specified in  MIL-Q-9858 and NASA 
Quality Publication N C P  200-2 form a p a r t  of this specification. 
spections and tests to de te rmine  conformance of the a r t i c l e  to  contract  
and specification requirements  shall  be conducted p r i o r  to subniission of 
the a r t i c l e  to NASA o r  in  the presence of an  N A S A  representat ive.  
of inspection t e s t s  on ma jo r  components shal l  be submitted to NASA f o r  
review. 
be maintained and made  available for  review by N A S A  upon request.  

In- 

Results 

Other acceptance t e s t  data re la t ive  to  this  specification shall  

5 .  PREPARATION-FOR DELIVERY 

5 .  1 General. - Preparation f o r  delivery of the Command Module 
sha l l  be i n  accordance with Specification SID 62-240 which governs basic 
performme+ - _ _ ~  andenvirem-ne&al - __ - -  c r i t e r i a  for packaging, handling, and 
t ransper ta t ion  of a i rbo rn  itenis. 
and packaged for  t ransportat ion on t ranspor t  dollies. 
and packaging methods shal l  be  compatible w i t h  the module and shal l  be 

periods.  
dividual packaging and handling drawing shal l  detail  methods o r  r e -  
qui r emen t s  f o r  preservat ion,  packaging, marking,  loading, stowing, 
unpacking and handling. 

The Command Module shal l  be p re se rved  
All preservat ion 

i a i  LoiiSuiiance *it;, de l i~ r i -y -  il ,udca, dt:ai;liaLiuila, aIid a L a i . ; b i p * L ~ d  ug;t 

For each item del ivered separately Iron1 tlie ~riw.iule, an i r l -  

7 .  

w 

6. NOTES 
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